INTRODUCTION
============

The leishmaniases make up a heterogeneous group of diseases caused by protozoans of the genus *Leishmania*. The disease affects about 2 million people per year. It is considered by the WHO as one of the six priority neglected tropical diseases. Tegumentary leishmaniasis is the most common form, affecting about 1 million people annually, mainly in association with poverty in developing countries.^[@r1]^ American tegumentary leishmaniasis (ATL) presents several different clinical forms depending on the interaction between host immune response, species, and genetic variability of *Leishmania*, as well as environmental factors. The main forms of ATL are cutaneous leishmaniasis (CL), mucosal leishmaniasis (ML), diffuse (anergic) cutaneous leishmaniasis (DCL), and disseminated leishmaniasis (DL).^[@r1],[@r2]^

DL is characterized by the appearance of dozens to hundreds or thousands of polymorphic skin lesions in various body regions, and frequent involvement of the nasal mucosa.^[@r3],[@r4]^ Although several protozoan parasites of the *Leishmania* genus causing ATL may be etiological agents of DL, most of the cases documented in the Americas are caused by *Leishmania (Viannia) braziliensis*. It is important to distinguish LD from the anergic diffuse form - a very rare form of ATL caused by *L. amazonenses*, a parasite commonly found in northern Brazil - and from atypical manifestations of ATL in immunosuppressed patients who have multiple cutaneous lesions.

In recent decades, a significant increase in the incidence of DL has been observed in northeastern Brazil.^[@r5]^ This is a worrying factor due to the aggressiveness of this little studied and little known form of leishmaniasis. Because it is an endemic long-term and difficult-to-treat disease, DL is considered a serious public health problem in neglected populations.

EPIDEMIOLOGY
============

Disseminated leishmaniasis was described in the state of Bahia by Torres in 1920,^[@r6]^ and was initially studied in relation to its clinical and immunological aspects in an endemic region of Northeast Brazil by Carvalho *et al.*^[@r3]^ DL has also been documented in other regions of Brazil and South America, as well as in Europe and in the Middle East. ^[@r7]-[@r11]^

The endemic area of Corte de Pedra in the south of Bahia is a region of transmission of *L. braziliensis*, with diverse clinical presentations such as classical and localized ulcerated cutaneous leishmaniasis, mucosal leishmaniasis, atypical leishmaniasis, and disseminated leishmaniasis.^[@r5],[@r12],[@r13]^ Periodic epidemiological data show that the frequency of DL cases in Corte de Pedra has increased significantly and progressively. In the period between 1978 and 1984, DL was uncommon, accounting for only 0.2% of ATL cases in that region.^[@r12]^ Subsequently, a rapid increase in the frequency of DL cases was reported. Its incidence rate increased from 1.9% between 1992-1998^[@r4]^ to 3.9% between 2004-2008,^[@r5]^ characterizing DL as an emerging infectious disease. The main risk factors associated with the development of DL in comparison to localized cutaneous leishmaniasis include male sex, age under 19 years, and agricultural occupations.^[@r4]^

PATHOGENESIS
============

Parasitic factors
-----------------

The protozoan *Leishmania* is an obligate intracellular parasite mainly of macrophages, transmitted from animals to humans by several species of sandflies, especially of the genus *Lutzomyia* in Brazil.^[@r14]^ Although DL can be caused by more than one species of *Leishmania*, such as *L. guyanensis* and *L. panamensis*, in the Americas, *L. braziliensis* is the main cause of the disease. ^[@r4],[@r7]-[@r10]^ An interesting finding in the study conducted by Queiroz *et al.*^[@r15]^ in the region of Corte de Pedra is that *L. braziliensis* has a multiclonal population structure, in which different genotypes are associated with different clinical manifestations, including the disseminated form of the disease. In their study, a strong association between DL and specific strains of *L. (V.) braziliensis* was documented, suggesting that genetically distinct strains of the parasite may be responsible for the emergence of this form of ATL in several areas of the region. Therefore, the use of molecular markers may help track the spread of the disease.^[@r15]^

IMMUNOLOGICAL FACTORS
=====================

After the cutaneous inoculation of the flagellated forms (promastigote) of *Leishmania*, neutrophils and macrophages phagocytose the parasite that differentiates into a round aflagellated amastigote form. Local production of TNF-α and IL-12 drives the immune response to the secretion of Th1 cytokines such as IFN-γ and others, which activate the macrophage to kill *Leishmania*.^[@r2]^ This defense mechanism is fundamental in the early stage of infection to prevent disease or to prevent the dissemination of the protozoan. However, the development of DL is often not directly related to host immunosuppression, since DL has been described in young and immunocompetent patients living in endemic areas.^[@r4],[@r5]^

Although *L. braziliensis* antigens isolated from DL patients stimulate higher production of IFNγ and TNFα than *L. braziliensis* antigens from CL patients, patients with DL have lower production of IFNγ and TNFα by cells of peripheral blood when compared to individuals with CL.^41^,^[@r6]^ These findings suggest that a peripheral decrease in Th1 response allows for the spread of the parasite. Interestingly, in contrast to DCL and CL with multiple lesions in immunosuppressed patients - which are associated with high *in situ* parasite load - *Leishmania* amastigotes are not easily found in DL lesions and the Th1 response against *Leishmania* antigens is preserved in DL.^[@r3],[@r16]-[@r19]^

*In situ* immune response in DL is characterized by IFNγ, TNFα, CCL2, CCL3, CCL11, and CXCL10 expression in much the same way as in localized CL, whereas CXCL9 is produced in greater quantity by peripheral blood mononuclear cells from patients with DL compared to patients with CL.^[@r20]^ CXCL9 is an IFNγ-induced chemokine associated with recruitment and proliferation of T lymphocytes.^[@r21]^ These data suggest that a decrease in Th1 response in the peripheral blood of patients with DL is due to the attraction of *Leishmania*-specific T cells towards multiple cutaneous lesions. Therefore, the preserved tissue immune response in DL may explain the absence or low number of parasites in the lesions, as well as the development of ulcers similar to those observed in CL.

CLINICAL MANIFESTATIONS
=======================

In DL, the eruption and spread event occurs about 2-6 weeks after the initial ulcerated lesion. Several patients report systemic symptoms during this period, most commonly fever, asthenia, chills, malaise, and nausea, suggesting a process of parasitic dissemination, preferentially via the hematogenous route.^[@r3],[@r4]^

The characteristic clinical picture of DL consists of the coexistence of several types of cutaneous lesions: acneiform eruptions, inflammatory papules (that may be eroded and crusted), nodules and ulcers, and rarely verrucous or vegetative lesions. Clinical manifestations can be varied, with at least 10 lesions in at least two noncontiguous body segments. Some patients can have up to hundreds or even thousands of lesions without sparing any body segment and showing mucous membrane invasion.^[@r3],[@r4]^ The lesions may be exuberant on the face, but also strongly affect the trunk and limbs ([Figures 1](#f1){ref-type="fig"}^-^[5](#f5){ref-type="fig"}). Typical ulcerated lesions on the lower or upper limbs are common, with dissemination occurring in days or weeks ([Figure 5](#f5){ref-type="fig"}). Mucosal involvement is frequent, which has been documented in up to 53% of cases, with a predilection for the nasal mucosa and often characterized by the presence of superficial inflammation without ulceration. A minority of cases may reveal a more intense involvement, with infiltration and ulceration of the nasal septum.^[@r22]^ The presence of lymphadenopathy in various body regions may occur during the dissemination phase in some patients.

Figure 1Disseminated Leishmaniasis 1. Exuberant crusted papules and inflammatory nodules. Intense facial involvement. Agent: L. (V.) braziliensis

Figure 5Disseminated Leishmaniasis 5. Initial ulcerated lesion and several erithematous papules after dissemination. Agent: L. (V.) braziliensis

The main differential diagnoses of DL are with other forms of ATL: diffuse (anergic) cutaneous leishmaniasis (DCL) and CL with multiple lesions in immunosuppressed patients. In the case of DCL, the clinical picture resembles some manifestations of lepromatous leprosy, such as infiltrated plaques and nodules. DL, in turn, predominantly exhibits superficial papular and inflammatory lesions, in addition to ulcerations. [Table 1](#t1){ref-type="table"} shows the main differential elements between DL and DCL. In the case of CL with multiple lesions in immunosuppressed patients, no dissemination phase with systemic symptoms or polymorphism of cutaneous lesions - which are often atypical - has been reported. Moreover, Montenegro test is generally negative and the lesions exhibit a large number of amastigotes in the infiltrate.^[@r18],[@r19]^

###### 

Differential Diagnosis between disseminated leishmaniasis (DL) and diffuse (anergic) cutaneous leishmaniasis (DCL)

                                                                                                                 Disseminated leishmaniasis (DL)                                                                                      Diffuse (anergic) cutaneous leishma­niasis (DCL)
  -------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------
  Clinical manifestations                                                                                        Acneiform papules, inflammatory papules, superficial nodules; ulcers; involvement of the nasal mucosa by up to 53%   Infiltrated pla­tes and nodules; absence of ulcers; absence of mucosal involvement
  Montenegro Test                                                                                                Positive in up to 83%                                                                                                Always negative
  Histopathology                                                                                                 Absence or small amount of para­sites                                                                                Presence of large amount of amasti­gotes in the dermal infiltrate
  (New world) *Leishmania* Species                                                                               Mainly *L.(V.) braziliensis*                                                                                         *L. amazonensis*
  *Leishmania* IFN and TNF produc­tion after stimu­lation of periphe­ral blood cells with *Leishmania* antigen   Present                                                                                                              Absent

LABORATORY DIAGNOSIS
====================

The diagnosis of DL is based on the clinical characteristics already described. Laboratory confirmation is based on Montenegro test, histopathological examination, and identification of the parasite by culture or PCR. Montenegro test is positive in up to 83% of DL cases,^[@r20]^ but negative in the diffuse (anergic) form^[@r17]^ and in immunosuppressed patients.^[@r18],[@r19]^ Histopathology shows a mononuclear infiltrate with the presence of plasma cells. A granulomatous reaction may also be revealed. Histopathological examination also shows a few amastigote forms in the ulcerated lesions and intense perifollicular inflammation in the acneiform lesions.^[@r3]^ In DCL, however, the dermal cellular infiltrate shows a large quantity of amastigotes. A more recent study of papular and non-ulcerated lesions in DL shows lymphoplasmocytic infiltration in richly vascularized areas, with vasculitis and necrosis in some cases, in addition to granuloma, giant cells, and rare neutrophils. The predominant cell types were CD68+ cells (macrophages), CD20+ (B lymphocytes), and CD4+ (T lymphocytes).^[@r23]^

TREATMENT
=========

DL is a difficult-to-treat disease due to the high number of lesions, frequent occurrence of mucosal involvement, and low cure rate of around 23% even at the maximum dose of 20mg SbV/kg/ day for 30 days with pentavalent antimonial.^[@r4],[@r20]^ SbV, marketed as Glucantime® in Brazil, is still the first-choice therapy despite its high toxicity, need for parenteral administration, long duration (2-3 months) for ulcer healing and lesions regression, and high risk of therapeutic failure. Its side effects include cardiotoxicity, pancreatitis, hepatic alterations, myalgia, and arthralgia.^[@r14],[@r24]^ The vast majority of patients with DL require more than one course of treatment with SbV or prolonged use of high doses of amphotericin B deoxycholate for cure, which can take several months to be achieved. All these factors increase the impact of the disease, with significant socio-economic repercussions on a low-income population with few resources. ^[@r2],[@r4],[@r22]^

In this context, liposomal amphotericin B may appear as a relevant therapeutic option for DL. Patients with CL by *L. guyanensis, L. braziliensis, L. infantum* or *L. aethiopica* have been treated with liposomal amphotericin B, which resulted in lower toxicity, shorter duration of treatment, and higher cure rates, around 80-90%.^[@r25]-[@r27]^ In Brazil, an open-label clinical trial of 20 patients with DL caused by *L. braziliensis* showed a cure rate of 65% after treatment with liposomal amphotericin B at a cumulative total dose between 17mg/ kg and 37mg/kg over a period of 7-14 days. A cure rate above 75% was achieved when the total dose exceeded 30mg/kg. Although liposomal amphotericin B was well tolerated, mild side effects were documented in 75% of patients.^[@r22]^ Recently, the Ministry of Health of Brazil has recommended the use of liposomal amphotericin B as the first-choice drug for the treatment of DL in patients over 50 years of age, patients with renal, cardiac, or hepatic insufficiency regardless of age, and pregnant women of any age.^[@r14]^ The recommended protocol is 2-3mg/kg/day by venous infusion in a single daily dose until the total dose reaches 35-40mg/kg. In the case of impossibility of the use of liposomal amphotericin B, SbV should be used (if there are no contraindications) at a dose of 20mg/kg/day for 30 days, with a maximum of 3 ampoules per day.^[@r14]^

One option for future use may be miltefosine (MF), an oral drug that interacts with intracellular signaling pathways and inhibits phospholipid and sterol biosynthesis.^[@r28]^ It was the first oral drug approved for the treatment of visceral leishmaniasis in India, and has been used since 2002.^[@r29]^ Several studies have evaluated the efficacy of MF in the treatment of CL, with results that vary according to the *Leishmania* species and the geographic region of the study.^[@r30]-[@r33]^ Unfortunately, MF is still not available in Brazil, despite its proven efficacy and safety in the treatment of CL caused by *L. braziliensis* (75% cure) and *L. guyanensis* (71% cure), the two most prevalent species in the country.^[@r32],[@r33]^ Thus, although there are only a few case reports of DL patients treated successfully with MF alone or in combination with liposomal amphotericin, MF is likely to be a new therapy option for DL. ^[@r34],[@r35]^

Considering the therapeutic difficulty in DL cases, an important perspective is the use of associations to increase the efficacy of treatments, as observed in leprosy and tuberculosis treatment, in which the combination of drugs with antiparasitic activity can increase the rate of cure, decrease treatment resistance, and reduce toxicity by using lower doses of each drug.
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1.  **Leishmaniasis is included in the list of priority diseases by the World Health Organization and is characterized by:**

    a.  Cosmopolitan distribution, mostly in the planet's northern hemisphere, affecting those in the lowest income group

    b.  Transmission by several species of sandflies, with *Leishmania amazonensis* as its main causative agent in Brazil

    c.  Intracellular parasitism, with defense mechanisms associated with Th2 response

    d.  Heterogeneous integumentary or visceral disease associated with ecological and socioeconomic issues

2.  **In relation to the differences between disseminated leishmaniasis (DL) and diffuse (anergic) cutaneous leishmaniasis (DCL), choose the correct alternative.**

    a.  DCL is characterized by an exacerbated Th1 cellular immune response

    b.  Nodules and plaques infiltrated into various body segments are characteristic of DL

    c.  Montenegro test is characteristically negative in DCL

    d.  Nasal mucosal involvement occurs in about 53% of patients with DCL

3.  **Choose the [INCORRECT]{.ul} alternative about the methods for diagnosis confirmation of disseminated leishmaniasis.**

    a.  Montenegro test reveals adequate host cellular immune response, but may be negative even in the presence of active disease in most cases

    b.  Anatomopathological examination of the lesion reveals small amounts of amastigote parasites inside macrophages

    c.  Examination of lesion fragment with negative PCR for Leishmania does not rule out the diagnosis of disseminated leishmaniasis

    d.  Intense perifollicular inflammation may occur in papular lesions, with a predominance of macrophages and T and B lymphocytes

4.  **With regard to disseminated leishmaniasis, we can affirm:**

    a.  It is a very rare disease that occurs mainly in the northern region of Brazil and is mainly caused by *L*. (*Viannia*) *braziliensis*

    b.  Most of the time it is associated with several types of immunosuppression, mainly including HIV infection

    c.  The main causative agent in Brazil is *L*. (*Viannia*) *braziliensis*, but other species of Leishmania may be associated, even in the absence of comorbidities or immunosuppression

    d.  Its clinical picture is very similar to that of diffuse leishmaniasis, but the nodular infiltrative lesions rich in parasites allow the diagnosis of the disseminated form

5.  **Histopathological examination of disseminated leishmaniasis**

    a.  Reveals dense granuloma formation and a few amastigote forms

    b.  May reveal vasculitis and necrosis in papular lesions

    c.  Reveals infiltrate with many macrophages and a few T and B cells

    d.  Reveals large numbers of plasma cells and neutrophils in the ulcerated lesions

6.  **The occurrence of a large number of DL cases in the endemic region for *L*. (*V*.) *braziliensis***

    a.  Is associated with a greater number of individuals with immunosuppression caused by HIV or other agents

    b.  May be due to changes in the genome of *L*. (*V*.) *braziliensis* and to several factors not yet elucidated

    c.  Is related to the untimely use of pesticides in agriculture by young adult males and to a habit change of the vectors

    d.  May be due to familial genetic changes that increase the predisposition to the disease

7.  **Regarding the pathogenesis of disseminated leishmaniasis, we can highlight:**

    a.  The cellular immune response is diminished in the peripheral blood and lesions, facilitating the dissemination of the parasite

    b.  After inoculation of the promastigote forms, neutrophils and macrophages are the first to phagocyte the parasite. At this time, the local production of IL-12 and TNF favors an inadequate inflammatory response, facilitating dissemination

    c.  The high number of parasites in the tissue reflects the low production of Th1 cytokines

    d.  Despite the lower Th1 production in the peripheral blood, cellular immunity response is conserved in situ, which may explain the low amount of parasites in the lesions and the progression to ulceration

8.  **With regard to the definition and clinical picture of DL, we can affirm:**

    a.  Many patients present with dissemination after a few weeks of the initial ulcer, with symptoms of fever, asthenia, chills, and others

    b.  DL is defined by the presence of at least 10 lesions on any area of the skin

    c.  Nasal mucosal involvement is uncommon, but cases are intense and severe

    d.  Infiltrated and nodular lesions predominate mainly in the lower limbs

9.  **The differentiation between classic DL and cutaneous leishmaniasis with multiple lesions in immunosuppressed patients is mainly due to the fact that:**

    a.  DL occurs only in endemic areas for *L*. (*V*.) *braziliensis*

    b.  In cutaneous leishmaniasis in the immunosuppressed, no mucosal lesion is observed and the parasite load is large

    c.  Response to treatment of DL is rapid in most cases, unlike in immunosuppressed patients

    d.  In immunosuppressed patients, no symptoms of dissemination are observed, the lesions are atypical, and many amastigote forms are found in the cell infiltrate

10. **Disseminated leishmaniasis is considered a serious and emerging disease. Mark the only correct alternative in relation to its treatment.**

    a.  The parenteral use of glucantime at the maximum dose recommended for 30 days shows a cure rate above 50%

    b.  In the occurrence of mucosal lesions, the first treatment option should be amphotericin B even in elderly patients or patients with kidney disease

    c.  Oral therapy with Miltefosine induces healing in more than 70% of patients

    d.  Liposomal amphotericin B shows a high cure rate mainly at doses above 35mg/kg

  ------------------------------------------------------------------- ----------- ----------- ------------
  **Answers**                                                                                 
  Epstein barr virus and skin. An Bras Dermatol. 2018;93(6):786-99.                           
  **1 - A**                                                           **4 - D**   **7 - C**   **10 - D**
  **2 - D**                                                           **5 - C**   **8 - D**    
  **3 - C**                                                           **6 - B**   **9 - D**    
  ------------------------------------------------------------------- ----------- ----------- ------------

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Papers
      Information for all members: The EMC-D questionnaire is now available at the homepage of the Brazilian Annals of Dermatology: [www.anaisdedermatologia.org.br](http://www.anaisdedermatologia.org.br). The deadline for completing the questionnaire is 30 days from the date of online publication.
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

![Disseminated Leishmaniasis 2. High number of acneiform lesions on the face. Agent: L. (V.) braziliensis](abd-94-01-0009-g02){#f2}

![Disseminated Leishmanisis 3. Acneiform and papulous lesions on the trunk. Agent: L. (V.) braziliensis](abd-94-01-0009-g03){#f3}

![Disseminated Leishmaniasis 4. Dozens of inflammatory erythemato violaceous papules with different sizes on the dorsal region. Etiologic agent: L. (V.) braziliensis](abd-94-01-0009-g04){#f4}
